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Timber decking

Framing

2/M10 S/S threaded rods
must penetrate 130mm into
timber set in Hilti HIT-RE
500 V3

Glass Vice® clamp

Threaded rods screwed into
vice. Slide on the S-bracket
and lock into place with S/S
1/2 nuts then install S/S
coach screws

Boundary joists

S Bracket

140mm countersunk S/S
Coach screws on wings.
Minimum 90mm penetration
into boundary joists

15

1
8
3

Glass Vice JV100 (refer to
product documentation) OR
Alternative Solution to NZS
3604 Cl. 7.4.1.3

1
3
0
 m

in
.

Plastic shims as per 
install manual

17 57 17

E
Q

E
Q

Supporting structure to resist barrier loads, wind on barrier 
and any other applicable loads. To be verified by others, 
barrier loads to AS.NZS 1170.1 :2002 Table 3.3
• Barriers: Occupancy Type A - Other Residentials
• Barriers: Occupancy Type A - Internal

Epoxied 
rods

Countersunk
coach screws
through S-bracket
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These drawings relate only to the Glass Vice Products and their fixings. All other elements are shown indicative only.
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25 Refer to table for maximum panel width

GlassVice 12 TSG Residential  Barrier
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12mm Toughened Safety Glass

Nanorail to top of glass. If a panel fails the top rail must
be able to support a horizontal or vertical 60kg
concentrated load at mid span and (not simultaneously) a
line load of 75kg/m horizontal or vertical
For interlinking rail fixing, provide full continuity fixing to
ends/ corners

Top of glass

Interlinking Nano Rail at top 25x21mm

Weather tight fitting
(neoprene washer and
silicone) using 14 gauge
fastener min 45mm
penetration if into timber.
Fixing is included in the
installers PS3
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STRUCTURAL ENGINEERING CALCULATIONS 
 

Job: 12 mm Toughened Safety Glass 
– Barrier 

 

Location:  NZ Wide 
 
 
Client:   Glass Vice Products Ltd.   
 
Job No:   180297/02 
 
Date:    4-6-2021/19-10-2021 
 
Design Engineer: MJ/TJ 

Reviewed by:  DM 
 
Contact Phone:  (09) 534 6523   Email: botany@aireys.co.nz 
 
Index: 
 

Item Description:  Page 

1.  Summary table - UPDATE 1 
2.  Summary calc – UPDATE 2-4 
3.  Testing of glass to barrier loads 5 
4.  Concentrated load on top corner 6-8 
5.  Base fixings 9-32a 
6.  Appendix - Test report for M10 epoxied rods into wet timber  
7.  Appendix - Test report for M10 screws into wet timber  

 



Glass Vice 12 mm TSG Residential Barrier with Two Standard Clamps at 300 mm End Distances – Summary to be read with full detailed drawings 

Barrier Height 1000 or 1100 mm 

Glass 12 mm Toughened Safety Glass 

Rail 
Interlinking Top Cap Rail: 25x21 mm U-shaped Stainless Steel ‘Nano-rail’  

Occupancy Type – 
Barrier for Safety from 

Falling 

AS/NZS 1170.1:2002-A2 Table 3.3 Occupancy Type A – other residential 

Top Edge Infill 

Horizontal Vertical In, out or down Horizontal Any Direction 

0.75 kN/m 0.75 kN/m 0.6 kN 1.0 kPa 0.5 kN 
 

Max Wind Zone 1000 mm high – Very High wind zone     /     1100 mm high – High wind zone as per NZS 3604:2011 

Clamps – 316 SS 
AB 

Architectural Bracket 
DF 

Direct Fix 
SB 

Direct Fix + S-Bracket or American Baseplate 

Fixing into Timber 

External (wet) timber: 
 

(AB05): 
OPTION A: 1700 wide panel 

2M10 S.S. lagscrews 
135 mm penetration (exc. tip) 

Min 90 mm vertical spacing 
 

(AB05a): 
OPTION B: 1100 wide panel 

2M10 S.S. lagscrews 
90 mm penetration (exc. tip) 

Min 90 mm spacing 
 

Internal (dry) timber: 
 

(AB02,3,6,7): 
OPTION A: 1800 wide panel 

2M10 S.S. lagscrews 
135 mm penetration (exc. tip) 

Min 90 mm vertical spacing 
 

(AB02a,3a,6a,7a): 
OPTION B: 1600 wide panel 

2M10 S.S. lagscrews 
90 mm penetration (exc. tip) 
Min 90 mm vertical spacing 

(DF02) 
N/A 

Min 140 mm deep timbers: 
(SB02) 

1800 wide panel 
2M10 threaded rods in Direct Fix 

130 mm penetration 
57 mm spacing 

Hilti HIT-RE 500 V3 epoxy 
 

PLUS 
 

2M10 S.S. lagscrews in S-Bracket 
90 mm penetration (exc. tip) 

 
(SB04) 

1800 wide panel 
4M10 S.S. Lagscrews 
130 mm penetration 

Hilti HIT-RE 500 V3 epoxy 

Min 90 mm deep timbers: 
(SB03) 

1600 wide panel 
2M10 threaded rods in Direct Fix 

80 mm penetration 
57 mm spacing 

Hilti HIT-RE 500 V3 epoxy 
 

PLUS 
 

2M10 S.S. lagscrews in S-Bracket 
90 mm penetration (exc. tip) 

Fixing into Concrete 

(AB01) 
1700 wide panel 

2M10 Threaded rods 
Hilti HIT-RE 500 V3 epoxy 
Min 150 mm penetration 

Min 70 mm spacing 
Min 45 mm edge distance 

(DF01) 
1700 wide panel 

Hilti HIT-RE 500 V3 epoxy Min 100 
mm penetration 
57 mm spacing 

Min 60 mm edge distance 

N/A 
 

Fixing into Steel 

(AB32,35) 
1800 wide panel 
2M10 S.S. Bolts 

Min 70 mm spacing 
Min 30 mm edge distance to steel 

(DF03) 
1800 wide panel 
57 mm spacing 

Min 30 mm edge distance to steel 

(SB05) 
1800 wide panel 
50 mm spacing 

Min 30 mm edge distance to steel 
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Glass Fence/Barrier Check
Job number 180297 Engineer MJ/TJ

Client Glass Vice Products Ltd. Date 19/10/2021

Loading Nanorail, not interlinking rail. Residential only

F4 - 1000 High - 12mm TSG

Nanorail

FIXING DETAIL

Detail number AB05 AB02,3,6,7 AB05 AB02,3,6,7 AB01 AB32,AB35 DF01 DF03 SB02 SB03 SB04/QUAD SB05

Substrate Timber wet Timber dry Timber wet Timber dry Concrete Steel Concrete Steel Timber wet Timber wet Timber wet Steel

Orientation Side Side Side Side Side Side Top Top Top Top_90d Top_90d Top

Num b'dry 2 2 3 3  -  -  -  - 2 2 2 -

FFL to top fixing 55 55 55 55 55 55 0 0 0 0 0 0 max

Top fix to btm 90 90 90 90 70 70 0 0 0 0 0 0

Fixing spacing 90 90 90 90 70 70 57 57 57 57 49 49

LF 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

POINT LOAD

Load 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 kN

Load Ht 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 mm

P* total 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 kN

Share by 2 2 2 2 2 2 2 2 2 2 2 2 vices

P* per vice 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 kN

M* at FFL /vice 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 kNm

Nt* /vice 5.73 5.73 5.73 5.73 7.23 7.23 7.89 7.89 7.89 7.89 9.18 9.18 kN

LINE LOAD

Load 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 kN/m

Load Ht 900 900 900 900 900 900 900 900 900 900 900 900

Panel width 1100 1600 1700 1800 1700 1800 1700 1800 1800 1600 1800 1800 mm

Num vice 2 2 2 2 2 2 2 2 2 2 2 2 per panel

P* per vice 0.62 0.90 0.96 1.01 0.96 1.01 0.96 1.01 1.01 0.90 1.01 1.01 kN

M* at FFL /vice 0.56 0.81 0.86 0.91 0.86 0.91 0.86 0.91 0.91 0.81 0.91 0.91 kNm

Nt* /vice 7.18 10.45 11.10 11.76 14.00 14.83 15.10 15.99 15.99 14.21 18.60 18.60 kN

INFILL LIVE LOAD

Load 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 kPa

Panel Ht 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 per panel

P* total 1.65 2.4 2.55 2.7 2.55 2.7 2.55 2.7 2.7 2.4 2.7 2.7 kN

Num Vice 2 2 2 2 2 2 2 2 2 2 2 2 per panel

P* per vice 0.825 1.2 1.275 1.35 1.275 1.35 1.275 1.35 1.35 1.2 1.35 1.35 kN

Load Ht 500 500 500 500 500 500 500 500 500 500 500 500 mm

M* at FFL /vice 0.41 0.60 0.64 0.68 0.64 0.68 0.64 0.68 0.68 0.60 0.68 0.68 kNm

Nt* /vice 5.91 8.60 9.14 9.68 11.38 12.05 11.18 11.84 11.84 10.53 13.78 13.78 kN

INFILL WIND LOAD

Wind Zone Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High

Impo level 2 2 2 2 2 2 2 2 2 2 2 2

Wind speed 50 50 50 50 50 50 50 50 50 50 50 50 m/s

Wind press 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 kPa

Cp,n 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Wind lat press 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 KPa

P* total 1.98 2.88 3.06 3.24 3.06 3.24 3.06 3.24 3.24 2.88 3.24 3.24 kN

Num Vice 2 2 2 2 2 2 2 2 2 2 2 2

P* per vice 0.99 1.44 1.53 1.62 1.53 1.62 1.53 1.62 1.62 1.44 1.62 1.62 kN

Load Ht 500 500 500 500 500 500 500 500 500 500 500 500 mm

M* at FFL /vice 0.50 0.72 0.77 0.81 0.77 0.81 0.77 0.81 0.81 0.72 0.81 0.81 kNm

Nt* /vice 7.10 10.32 10.97 11.61 13.66 14.46 13.42 14.21 14.21 12.63 16.53 16.53 kN

GOVERNING CASE

M* at FFL /vice 0.56 0.81 0.86 0.91 0.86 0.91 0.86 0.91 0.91 0.81 0.91 0.91 kNm

Case LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD

Nt* /vice 7.18 10.45 11.10 11.76 14.00 14.83 15.10 15.99 15.99 14.21 18.60 18.60 kN

Case LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD
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Fixing Capacity

Side Fixed Timber

Cap per mm 89 126 89 126

Pen provided 90 90 135 135

phiQn 8.01 11.34 12.02 17.01 15.08 23.20 23.20 46.40

Nt*/phiQn 0.90 0.92 0.92 0.69 0.93 0.64 0.69 0.40

Other

AB01 AB01 15.08 kN Refer hand calcs

AB32,AB35,DF03 AB32,AB35,DF03 23.2 kN Refer hand calcs

DF01 DF01 0.92 kNm Refer hand calcs

DF02 DF02 0.87 kNm Refer hand calcs

SB02 SB02 1.07 kNm Refer hand calcs

SB03 SB03 1.00 kNm Refer hand calcs

SB04/QUAD QUAD_F 1.01 kNm Refer hand calcs

Capacity 0.92 1.07 1.00 1.01

M*/Capacity 0.94 0.85 0.81 0.91

Glass Capacity Refer to test report

Test Info

P test Load ht Num vice M per vice Panel w Panel w

kN m kNm mm mm

12 mm TSG 1.94 1.0 2 0.97 1600 1600

15 mm TSG 2.61 1.2 2 1.57 2000 2000

13.52 mm LSG 1.94 1.0 2 0.97 1800 0

15.52 mm LSG 2.65 1.1 2 1.39 1200 1200 Adopt lower of the two 15.52 mm LSG tests

2.87 1.0 2 1.44 1800 1800

P test is the minimum test result divided by kt

Note: If going to v narrow panels, then load in kN capacity may reduce, esp. if vices not well spaced in between or from panel edge

M*/Capacity

12 mm TSG 0.57 0.84 0.89 0.94 0.89 0.94 0.89 0.94 0.94 0.84 0.94 0.94

15 mm TSG 0.36 0.52 0.55 0.58 0.55 0.58 0.55 0.58 0.58 0.52 0.58 0.58

13.52 mm LSG 0.57 0.84 0.89 0.94 0.89 0.94 0.89 0.94 0.94 0.84 0.94 0.94

15.52 mm LSG 0.40 0.58 0.62 0.65 0.62 0.65 0.62 0.65 0.65 0.58 0.65 0.65

Normal 316 SS Vice

Duplex 2205 SS Vice

Normal 316 SS Vice 0.61 0.89 0.94 1.00 0.94 1.00 0.94 1.00 1.00 0.89 1.00 1.00

Duplex 2205 SS Vice0.27 0.40 0.42 0.45 0.42 0.45 0.42 0.45 0.45 0.40 0.45 0.45
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Glass Fence/Barrier Check
Job number 180297 Engineer MJ/TJ

Client Glass Vice Products Ltd. Date

Loading Nanorail, not interlinking rail. Residential only

F4 - 1100 High - 12mm TSG

Nanorail

FIXING DETAIL

Detail number AB05 AB02,3,6,7 AB05 AB02,3,6,7 AB01 AB32,AB35 DF01 DF03 SB02 SB03 SB04/QUAD SB05

Substrate Timber wet Timber dry Timber wet Timber dry Concrete Steel Concrete Steel Timber wet Timber wet Timber wet Steel

Orientation Side Side Side Side Side Side Top Top Top Top_90d Top_90d Top

Num b'dry 2 2 3 3  -  -  -  - 2 2 2 -

FFL to top fixing 55 55 55 55 55 55 0 0 0 0 0 0 max

Top fix to btm 90 90 90 90 70 70 0 0 0 0 0 0

Fixing spacing 90 90 90 90 70 70 57 57 57 57 49 49

LF 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

POINT LOAD

Load 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 kN

Load Ht 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 mm

P* total 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 kN

Share by 2 2 2 2 2 2 2 2 2 2 2 2 vices

P* per vice 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 kN

M* at FFL /vice 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 kNm

Nt* /vice 6.23 6.23 6.23 6.23 7.88 7.88 8.68 8.68 8.68 8.68 10.10 10.10 kN

LINE LOAD

Load 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 kN/m

Load Ht 900 900 900 900 900 900 900 900 900 900 900 900

Panel width 1100 1600 1700 1800 1700 1800 1700 1800 1800 1600 1800 1800 mm

Num vice 2 2 2 2 2 2 2 2 2 2 2 2 per panel

P* per vice 0.62 0.90 0.96 1.01 0.96 1.01 0.96 1.01 1.01 0.90 1.01 1.01 kN

M* at FFL /vice 0.56 0.81 0.86 0.91 0.86 0.91 0.86 0.91 0.91 0.81 0.91 0.91 kNm

Nt* /vice 7.18 10.45 11.10 11.76 14.00 14.83 15.10 15.99 15.99 14.21 18.60 18.60 kN

INFILL LIVE LOAD

Load 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 kPa

Panel Ht 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 per panel

P* total 1.815 2.64 2.805 2.97 2.805 2.97 2.805 2.97 2.97 2.64 2.97 2.97 kN

Num Vice 2 2 2 2 2 2 2 2 2 2 2 2 per panel

P* per vice 0.9075 1.32 1.4025 1.485 1.4025 1.485 1.4025 1.485 1.485 1.32 1.485 1.485 kN

Load Ht 550 550 550 550 550 550 550 550 550 550 550 550 mm

M* at FFL /vice 0.50 0.73 0.77 0.82 0.77 0.82 0.77 0.82 0.82 0.73 0.82 0.82 kNm

Nt* /vice 7.01 10.19 10.83 11.47 13.52 14.32 13.53 14.33 14.33 12.74 16.67 16.67 kN

INFILL WIND LOAD

Wind Zone High High High High High High High High High High High High

Impo level 2 2 2 2 2 2 2 2 2 2 2 2

Wind speed 44 44 44 44 44 44 44 44 44 44 44 44 m/s

Wind press 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 kPa

Cp,n 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Wind lat press 1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39 KPa

P* total 1.69 2.45 2.61 2.76 2.61 2.76 2.61 2.76 2.76 2.45 2.76 2.76 kN

Num Vice 2 2 2 2 2 2 2 2 2 2 2 2

P* per vice 0.84 1.23 1.30 1.38 1.30 1.38 1.30 1.38 1.38 1.23 1.38 1.38 kN

Load Ht 550 550 550 550 550 550 550 550 550 550 550 550 mm

M* at FFL /vice 0.46 0.67 0.72 0.76 0.72 0.76 0.72 0.76 0.76 0.67 0.76 0.76 kNm

Nt* /vice 6.51 9.47 10.06 10.66 12.57 13.31 12.58 13.32 13.32 11.84 15.49 15.49 kN

GOVERNING CASE

M* at FFL /vice 0.56 0.81 0.86 0.91 0.86 0.91 0.86 0.91 0.91 0.81 0.91 0.91 kNm

Case LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD

Nt* /vice 7.18 10.45 11.10 11.76 14.00 14.83 15.10 15.99 15.99 14.21 18.60 18.60 kN

Case LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD LINE LOAD

19/10/2021
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Fixing Capacity

Side Fixed Timber

Cap per mm 89 126 89 126

Pen provided 90 90 135 135

phiQn 8.01 11.34 12.02 17.01 15.08 23.20 23.20 46.40

Nt*/phiQn 0.90 0.92 0.92 0.69 0.93 0.64 0.69 0.40

Other

AB01 AB01 15.08 kN Refer hand calcsRefer hand calcs

AB32,AB35,DF03 AB32,AB35,DF03 23.2 kN Refer hand calcsRefer hand calcs

DF01 DF01 0.92 kNm Refer hand calcsRefer hand calcs

DF02 DF02 0.87 kNm Refer hand calcsRefer hand calcs

SB02 SB02 1.07 kNm Refer hand calcsRefer hand calcs

SB03 SB03 1.00 kNm Refer hand calcsRefer hand calcs

SB04/QUAD QUAD_F 1.01 kNm Refer hand calcsRefer hand calcs

Capacity 0.92 1.07 1.00 1.01

M*/Capacity 0.94 0.85 0.81 0.91

Glass Capacity Refer to test report

Test Info

P test Load ht Num vice M per vice Panel w Panel w

kN m kNm mm mm

12 mm TSG 1.94 1.0 2 0.97 1600 1600

15 mm TSG 2.61 1.2 2 1.57 2000 2000

13.52 mm LSG 1.94 1.0 2 0.97 1800 0

15.52 mm LSG 2.65 1.1 2 1.39 1200 1200 Adopt lower of the two 15.52 mm LSG tests

2.87 1.0 2 1.44 1800 1800

P test is the minimum test result divided by kt

Note: If going to v narrow panels, then load in kN capacity may reduce, esp. if vices not well spaced in between or from panel edge

M*/Capacity

12 mm TSG 0.57 0.84 0.89 0.94 0.89 0.94 0.89 0.94 0.94 0.84 0.94 0.94

15 mm TSG 0.36 0.52 0.55 0.58 0.55 0.58 0.55 0.58 0.58 0.52 0.58 0.58

13.52 mm LSG 0.57 0.84 0.89 0.94 0.89 0.94 0.89 0.94 0.94 0.84 0.94 0.94

15.52 mm LSG 0.40 0.58 0.62 0.65 0.62 0.65 0.62 0.65 0.65 0.58 0.65 0.65

Normal 316 SS Vice

Duplex 2205 SS Vice

Normal 316 SS Vice 0.61 0.89 0.94 1.00 0.94 1.00 0.94 1.00 1.00 0.89 1.00 1.00

Duplex 2205 SS Vice0.27 0.40 0.42 0.45 0.42 0.45 0.42 0.45 0.45 0.40 0.45 0.45
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JV100 to be placed in
centre of the joist

All joists @ 400mm crs

Screwing in Corners
Fix with 14 SS 14G x
88mm hex head
screws

Screwing Nog to Joist
Refer to diagram 3

Screwing Double Border
Joist to Joist/Nog
Refer to diagram 2

All nogs
@400mm
crs

*All fixings must be 316 stainless steel

J-Vice installment
in corner

Double boundary
joist to nog/joist

Single joist to nog

Fix with 4 SS
14g x 88mm
Hex Head Screws
(Shown as dark)

Fix with 10 SS
14g x 44mm

Hex Head Screws
(Shown as light)

Fix with 14 SS
14g x 44mm
Hex Head Screws
(Shown as light)

Compatible with Glass Vice side fixed barrier systems, refer to barrier documentation.

Note: boundary
joist overlap
arrangement

Typical Double Boundary Joist Timber Deck Construction Details
Alternative solution to NZS 3604:2011 7.4.1.3

Supports joists and cantilevered barrier.
Deck designer to ensure the structure can support the appropriate horizontal and vertical loads.

1

2

3

1

2 3

2

Double

4 SS 14gx88 screws
each leg (dark), 3
SS 14gx44 screws
each leg (light)

Refer to max post centre table

R
ef

er
 to

 m
ax
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t c
en

tre
 ta

bl
e

EQ

Provide
continuous
top rail
around
corner

Our review of these drawings relates to the structural
elements designed by Airey Consultants Ltd only and as
described in documents relation to:

Job Number:  180297-05 
1/12/2020



All joists @ 400mm crs

Screwing in Corners
Fix with 14 SS 14G x 125mm
hex head screws

Refer to diagram 2 for
fixing detail for a triple
joist

JV100 to be placed in
centre of the joist

Fix with 4 SS
14g x 125mm
Hex Head Screws
(Shown as dark)

Fix with 10 SS
14g x 44mm
Hex Head Screws
(Shown as light)

JV100 Triple joist
corner detail

Triple boundary joist to nog/joist

Fix with 14 SS
14g x 44mm
Hex Head Screws
(Shown as light)

Single joist to nog/joist

All nogs
@400mm
crs

Compatible with Glass Vice top fixed barrier systems, refer to barrier documentation.

1

2

3

1

2 3

2

2

*All fixings must be 316 stainless steel

Triple

4 SS 14gx125 screws each
leg (dark), 3 SS 14gx44
screws each leg (light)
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Refer to max post centre table

Typical Double Boundary Joist Timber Deck Construction Details
Alternative solution to NZS 3604:2011 7.4.1.3

Supports joists and cantilevered barrier.
Deck designer to ensure the structure can support the appropriate horizontal and vertical loads.

EQ

Provide
continuous
top rail
around
corner

Our review of these drawings relates to the structural
elements designed by Airey Consultants Ltd only and as
described in documents relation to:

Job Number:  180297-05 
1/12/2020



Maximum Post Centres 2

Joist size at 400 mm centres (JV100 both ends of all
joists and nogs) 4

Load height above F.F.L. 1 140 x 45 190 x 45 240 x 45

1000 1400 1800 2000
1100 1250 1600 1850

1200 1100 1400 1650

1300 950 1200 1400

1500 700 950 1100

1800 500 650 800

Glass Vice JV100 Post Centres
Summary

1. Finished Floor Level (F.F.L.) max 40mm above top of joists.
2. Assumes approved post and rail cantilevered barrier system or compatible Glass

Vice barrier system. Max post centres shall be the smaller of this table and the
barrier system documentation.

3. All boundary joist and joist nailing that is omitted in these drawings to be done in
accordance with NZS 3604.

4. Based on:
 · Maximum joist span as per Section 7.1 of NZS 3604:2011
 · Maximum permanent load of 0.40 kPa and permanent load of 2.00 kPa
 · SG8 sawn timber in wet service conditions

Our review of these drawings relates to the structural
elements designed by Airey Consultants Ltd only and as
described in documents relation to:

Job Number:  180297-05 
1/12/2020
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Executive Summary

The J-Vice 100 bracket (JV100) for deck barriers with a load of 0.75 kN/m is certified by testing. The 
bracket fixes the deck joists to the boundary joist. It resists twist from barrier loads and simultaneously 
works as a joist hanger. Four prototype samples with 140x45 joists and four with 190x45 joists were 
tested. No yielding of the bracket was observed at serviceability loads. The ultimate load achieved was 
taken at a deflection of 100 mm for a 1 metre high barrier. The post spacing and barrier height 
limitations are reported below.

1 Introduction

1.1 Applications and Scope

The J-Vice 100 (JV100) is intended for exterior deck barrier situations with horizontal/vertical line 
loads of 0.75 kN/m as per Table 3.3 of AS/NZS 1170.1:2002. The JV100 provides resistance to two 
loads: (1) vertical load from the deck joists and barrier and (2) rotation due to horizontal loads on the 
barrier. The deck joists may be supported by the boundary joist or the joists may cantilever to support 
the barrier. In the former case, the design of the bearer/boundary joist is not covered by this certificate 
and is subject to specific engineering design. All joists and nogs shall have a JV100. It is assumed that 
an approved barrier system is used.

1.2 Assumptions and limitations

The following apply to the use of the JV100:
 Lateral restraint is provided to all deck joists. This may be from appropriate full depth 

blocking, decking and/or another system.
 Maximum wind zone of Very High as defined in NZS3604:2011
 The barrier is not:

o On a parapet
o On a building greater than 3 storeys or 10 metres high
o Anywhere Cpn ≥ 1.2

1.3 Description of product tested

Airey Consultants Ltd has been engaged by Glass Vice Products Ltd. to undertake testing to 
demonstrate compliance with the applications stated above. The JV100 bracket shown in Appendix G 
was tested. Drawings showing correct application of the JV100 are also included.

2 Test Method

Testing was undertaken under the supervision of Airey Consultants Ltd. Design loads were determined 
according to NZS1170.1 Table 3.3 for 0.75 kN/m line load type barriers. The design SLS and ULS design 
loads were factored up by an estimated kt factor (determined according to NZS1170.0) and a 1/kwet 
factor (according to NZS3603) to determine the target test load. The design load calculation is given 
in Appendix A.
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The first tests were done with the horizontal barrier load and vertical joist load applied simultaneously. 
The boundary joist was supported and the vertical load was applied to the two joists using an anchor 
testing jack as shown in Figure 1 (a). The eccentricity of the vertical load on the joists created a 
restoring moment in the JV100 and countered the moment created by the horizontal barrier load. The 
observed capacity with simultaneous horizontal and vertical load was therefore greater than that with 
horizontal load only. Thereafter, all tests were done with horizontal load only and support was 
provided to the joists as shown in Figure 1 (b). Four samples each for 140 x 45 mm and 190 x 45 mm 
SG8 timber joists were tested. Some tests were also done with vertical load only.

10
40

 m
m

Support

Dummy post for 
deflection gauge

Jack applying 
vertical load

Support(a) (b)

Figure 1 – (a): Simultaneous vertical and horizontal load (190 deep joists shown), and                          
(b) Horizontal load only (140 deep joists shown)

3 Test Results

The test results and design capacity calculations are given in Appendix B. The maximum barrier 
height and fixing centres are given in Table 1 below. The maximum post centres are limited by the 
infill spread load for taller barriers. The underlying calculations are provided in Appendices D and E.
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Table 1 - Maximum post centres for deck barriers (mm)

Minimum Joist Size (mm)
(all joists min SG8 H3.2 @400crs max)

Load height 
above F.F.L. 

(mm) 140x45 190x45 240x45
1000 1400 1800 2000
1100 1250 1600 1850
1200 1100 1400 1650
1300 950 1200 1400
1500 700 950 1100
1800 500 650 800

Post centres in italics are governed by wind if the barrier panels are solid and it is in a very high wind zone

4 Interpretation and Discussion

4.1 Data and interpretation

The deflection was recorded at the same height as the load. A dummy post with no load was used to 
record deflection so that the flexibility of the post is excluded from the recorded deflection. The 
purpose of the tests is to report the characteristics of the JV100 and not the cantilevered barrier 
system itself. The deflection reported here only considers the rotation of the boundary joist relative 
to the deck joists.

The moment capacity of the JV100 with 190 mm deep joists determined from testing was extrapolated 
by calculation to estimate the moment capacity with deeper joists. This was done based on the 
increased lever arm to the bracket about the pivot point – see Appendix C. A reduction factor of 8% 
was applied to compensate for the reduced reliability caused by extrapolation. This reduction factor 
was arbitrarily chosen based on engineering judgement formed from test observations.

4.2 Design capacity

Yielding of the bracket was considered failure under the SLS and a deflection of more than 100 mm at a 
barrier height of 1000 mm was considered failure under the ULS. The 100 mm deflection only considers 
the rotation of the boundary joist relative to the deck joists. The ULS load was held for 15 minutes.

4.3 Deflection

The serviceability test load was determined as the design serviceability load multiplied by a kt of 1.2 
based on NZS1170.0. The deflections at the design serviceability load are reported in 
Table 2. No kwet factor was applied when tested dry to demonstrate the effect of moisture content on 
the deflection.

We note that the ‘Guidance on Barrier Design’ document published by the Ministry of Business 
Innovation (March 2012) recommends a maximum deflection of H/60 + L/240 or 30 mm, whichever is 
smaller. The deflections reported here are in excess of this recommendation. However, in our 
experience achieving these recommended limits is impractical with timber systems, especially with 
smaller joists. 
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Table 2 - Deflections at SLS test load

140 Joists 190 Joists
Deflection Moisture Deflection Moisture

Test 1 44 16% 43 12%
Test 2 27 14% 55 40+%
Test 3 27 13% 60 40+%
Test 4 26 14% 48 40+%

mm mm

Deflections are reported as at 1000 mm above F.F.L. due to the rotation of the boundary joist relative to the joists only

5 Conclusions

The JV100 tests showed no yielding of the bracket until after the SLS load. Some yielding of the bracket 
occurred thereafter while maintaining integrity of the bracket and screws in all tests.

6 Site Verification Requirements

As stated in Section 1.

7 Certification

Airey Consultants Ltd. hereby certify that we have reviewed the JV100 as specified in the drawings 
attached in Appendix G for compliance with current New Zealand Standards. 

Prototype tests were undertaken and the design capacity was calculated according to NZS 3603:1993, 
AS/NZS 1170.0:2002 and the Guidance on Barrier Design (MBIE, 2002).

No liability is accepted by Airey Consultants Ltd, its Servants or Directors, for non-compliance arising 
from incorrect installation, construction or maintenance. The PS1 attached in Appendix H is to be read 
with the drawings in Appendix G.

8 Appendices attached to this Report

Appendix A1 – Design Load - JV100 on 140x45 Joists @400crs
Appendix A2 – Design Load - JV100 on 190x45 Joists @400crs
Appendix B1 – Design Capacity from Tests - JV100 on 140x45 Joists @400crs
Appendix B2 – Design Capacity from Tests - JV100 on 190x45 Joists @400crs
Appendix C –   Capacity with Deeper Joists
Appendix D –    Maximum Post Centres for Barrier Loads - JV100 on Joists @ 400crs
Appendix E – Maximum Post Centres for Wind Loads - JV100 on Joists @ 400crs
Appendix F – Vertical Load Tests
Appendix G – Drawings of JV100 Including Application to Deck
Appendix H – Producer Statement - Design Review (PS1)
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APPENDIX A1 - DESIGN LOAD - JV100 ON 140x45 JOISTS @400CRS

Scenario
Load height above F.F.L. 1000 mm
Joist depth 140 mm
Joist centres 400 mm
Post centres 1400 mm

Barrier Horizontal Load
Line load 0.75 kN/m AS/NZS 1170.1:2002
Load factor 1.5
Ph* per post 1.58 kN Design load at rail height

Top of joists to F.F.L. max 40 mm
Load height above top of joists 1040 mm
Depth to pivot (from U/S of joists) 30 mm
Load height above pivot 1150 mm
M* total 1.81 kNm Design moment about pivot
n 2 Share by n JV100
M* per JV100 0.906 kNm Design moment about pivot

Deck Joist Vertical Load
Joist centres 400 mm
Max joist span 2.5 m NZS3604:2011 - Table 7.1 (b)
Permanent load 0.4 kPa
Imposed load 2.0 kPa
G load factor 1.2
Q load factor 1.5
Pv* each end of joist 1.74 kN Design joist vertical load
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APPENDIX A2 - DESIGN LOAD - JV100 ON 190x45 JOISTS @400CRS

Scenario
Load height above F.F.L. 1000 mm
Joist depth 190 mm
Joist centres 400 mm
Post centres 1800 mm

Barrier Horizontal Load
Line load 0.75 kN/m AS/NZS 1170.1:2002
Load factor 1.5
Ph* per post 2.03 kN Design load at rail height

Top of joists to F.F.L. max 40 mm
Load height above top of joists 1040 mm
Depth to pivot (from U/S of joists) 25 mm
Load height above pivot 1205 mm
M* total 2.44 kNm Design moment about pivot
n 2 Share by n JV100
M* per JV100 1.22 kNm Design moment about pivot

Deck Joist Vertical Load
Joist centres 400 mm
Max joist span 3.4 m NZS3604:2011 - Table 7.1 (b)
Permanent load 0.4 kPa
Imposed load 2.0 kPa
G load factor 1.2
Q load factor 1.5
Pv* each end of joist 2.37 kN Design joist vertical load
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APPENDIX B1 - DESIGN CAPACITY FROM TESTS - JV100 ON 140x45 JOISTS @400CRS

Scenario
Joist: 140x45 SG8 Boundary Joist: 2/140x45 SG8
Bracket: JV100 to one side of two joists with 7/14G x 88 mm Type 17 SS screws into

double boundary joist and 7/14G x 44 mm Type 17 SS screws into joist
Load height above joists 1040 mm
Joist depth 140 mm
Depth to pivot 30 mm (from U/S of joists)
Load height above pivot 1150 mm

Test conducted by: Glass Vice Products Ltd.
Test observed by: Airey Consultants Ltd. Engineer: MJ

See test report for further test information

Test load at
100 mm

deflection 1

x (kN) x - Avx (x-Avx)^2 Moisture
Test 1 2.20 -0.02 0.00 16% kwet 0.8 applied to all
Test 2 2.28 0.06 0.00 14%
Test 3 2.28 0.06 0.00 13%
Test 4 2.12 -0.10 0.01 14%

2.22 0.02 SD = 0.075 sample standard dev
Avx Σ(x-Avx)^2

Coefficient of Variation = SD/Avx 0.034
kt 1.15 AS/NZS 1170.0 2002 Table B1
Minimum test load (kg) 2.12 kN
Design capacity = min test load / kt 1.84 kN total

JV100 Design moment capacity with 140 joists 2.12 kNm total
Shared by 2
JV100 Design moment capacity with 140 joists 1.06 kNm per JV100
JV100 Design moment capacity with 140 joists LTD. 0.906 kNm per JV100, limited

Notes
1 The deflection recorded in the test is expressed as equivalent deflection for a barrier 1000

mm above F.F.L. based only on the rotation of the boundary joist relative to the deck joist.
2 The design moment capacity has been limited here based on comparison with the 190 joist

tests and engineering judgement to achieve maximum post centres of 1400 mm for 1000
mm high barriers.
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APPENDIX B2 - DESIGN CAPACITY FROM TESTS - JV100 ON 190x45 JOISTS @400CRS

Scenario
Joist: 190x45 SG8 Boundary Joist: 2/190x45 SG8
Bracket: JV100 to one side of two joists with 7/14G x 88 mm Type 17 SS screws into

double boundary joist and 7/14G x 44 mm Type 17 SS screws into joist
Load height above joists 1040 mm
Joist depth 190 mm
Depth to pivot 25 mm (from U/S of joists)
Load height above pivot 1205 mm

Test conducted by: Glass Vice Products Ltd.
Test observed by: Airey Consultants Ltd. Engineer: MJ

See test report for further test information

Test load at
100 mm

deflection 1

x (kN) x - Avx (x-Avx)^2 Moisture
Test 1 2.67 0.45 0.21 12% kwet 0.8 applied to test 1
Test 2 2.45 0.23 0.05 40+
Test 3 2.36 0.14 0.02 40+
Test 4 2.45 0.23 0.05 40+

2.48 0.33 SD = 0.132 sample standard dev
Avx Σ(x-Avx)^2

Coefficient of Variation = SD/Avx 0.053
kt 1.16 AS/NZS 1170.0 2002 Table B1
Minimum test load (kg) 2.36 kN
Design capacity = min test load / kt 2.03 kN total

JV100 Design moment capacity with 190 joists 2.45 kNm total
Shared by 2
JV100 Design moment capacity with 190 joists 1.22 kNm per JV100

Notes
1 The deflection recorded in the test is expressed as equivalent deflection for a barrier 1000

mm above F.F.L. based only on the rotation of the boundary joist relative to the deck joist.
Peak load from test 1 stated here was calculated by reducing the dry test load by the kwet

factor.
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APPENDIX C - CAPACITY WITH DEEPER JOISTS

Design max moment per JV100 for 190 joists 1.22 kNm

Joist depth 190 240 290 mm
Pivot depth from joist U/S 25 22 20 mm est.

JV100 depth 130 mm
Centre of top 3 lateral screws to top of JV100 26 mm
Joist depth above & below JV100 30 55 80 mm

Lever arm top 3 lateral screws to pivot1 109 137 164 mm
Design moment capacity about pivot 1.22 1.54 1.84 kNm

From test       Extrapolated by calculation

Notes
1 The top three laterally loaded screws contributed the most to the resistance and 

to the deflection (which limited the ultimate load adopted from the tests).
Taking the lever arm to the top 3 laterally loaded screws is conservative when 
calculating the capacity of deeper joists. Lever arm to screw group centroid would
be more accurate.
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APPENDIX D - MAX POST CRS FOR BARRIER LOADS - JV100 ON JOISTS @ 400CRS

Top edge line load 0.75 kN/m
Infill spread load 1.0 kPa
Load factor 1.5
Each post barrier load shared by 2 JV100

Max post centres - 140 Joists
Design moment capacity per JV100 0.91 kNm
Top of joists to F.F.L. max 40 mm
Joist depth 140 mm
Observed depth to pivot (from U/S of joists) 30 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs

Max post
crs

rounded1

1000 1150 0.79 1.58 1400 1400
1100 1250 0.72 1.45 1288 1250
1200 1350 0.67 1.34 1193 1150
1300 1450 0.62 1.25 1110 1100
1500 1500 750 2.25 900 1.01 2.01 894 850
1800 1800 900 2.70 1050 0.86 1.73 639 600
mm mm mm kN mm kN kN mm mm

Notes
1 Max post centres reduced based on engineering judgement and comparison with 190 joist

tests.
2 Infill assumed to extend down to F.F.L., i.e. load ht. to btm = 0 mm
3 Post spacing governed by infill spread load for 1500 mm and taller barriers.
4 Notes 2 and 3 also apply to 190 and 240 mm deep joists.
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Max post centres - 190 Joists
Design moment capacity per JV100 1.22 kNm
Top of joists to F.F.L. (max) 40 mm
Joist depth 190 mm
Depth to pivot (from U/S of joists) 25 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs

Max post
crs

rounded
1000 1205 1.02 2.03 1807 1800
1100 1305 0.94 1.88 1669 1650
1200 1405 0.87 1.74 1550 1500
1300 1505 0.81 1.63 1447 1400
1500 1500 750 2.25 955 1.28 2.57 1140 1100
1800 1800 900 2.70 1105 1.11 2.22 821 800
mm mm mm kN mm kN kN mm mm

Max post centres - 240 Joists
Design moment capacity per JV100 1.54 kNm from Appendix C
Top of joists to F.F.L. max 40 mm
Joist depth 240 mm
Depth to pivot (from U/S of joists) 22 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs 1

Max post
crs

rounded
1000 1258 1.22 2.45 2015 2000
1100 1358 1.13 2.27 1866 1850
1200 1458 1.06 2.11 1738 1700
1300 1558 0.99 1.98 1627 1600
1500 1500 750 2.25 1008 1.53 3.05 1358 1350
1800 1800 900 2.70 1158 1.33 2.66 985 950
mm mm mm kN mm kN kN mm mm

Notes
1 Safety factor of 1.08 applied because extrapolating test results using calculation.
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APPENDIX D - MAX POST CRS FOR WIND LOADS - JV100 ON JOISTS @ 400CRS

Cp,n 1.2 AS/NZS 1170.2:2011 Appendix D2, generally 1

Wind zone Very High To NZS3604:2011
Wind speed 50 m/s
Solidity ratio 100%
kp 1
Net Pressure 1.80 kPa

Max post centres - 140 Joists
Design moment capacity per JV100 0.906 kNm from Appendix B1
Top of joists to F.F.L. (max) 40 mm
Joist depth 140 mm
Depth to pivot (from U/S of joists) 30 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs

Max post
crs

rounded
1000 1000 500 1.80 650 1.39 2.79 1548 1500
1100 1100 550 1.98 700 1.29 2.59 1307 1300
1200 1200 600 2.16 750 1.21 2.42 1118 1100
1300 1300 650 2.34 800 1.13 2.26 968 950
1500 1500 750 2.70 900 1.01 2.01 745 700
1800 1800 900 3.24 1050 0.86 1.73 532 500
mm mm mm kN mm kN kN mm mm

Max post centres - 190 Joists
Design moment capacity per JV100 1.22 kNm from Appendix B2
Top of joists to F.F.L. (max) 40 mm
Joist depth 190 mm
Depth to pivot (from U/S of joists) 25 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs

Max post
crs

rounded
1000 1000 500 1.80 705 1.74 3.47 1931 1900
1100 1100 550 1.98 755 1.62 3.24 1639 1600
1200 1200 600 2.16 805 1.52 3.04 1409 1400
1300 1300 650 2.34 855 1.43 2.87 1225 1200
1500 1500 750 2.70 955 1.28 2.57 950 950
1800 1800 900 3.24 1105 1.11 2.22 684 650
mm mm mm kN mm kN kN mm mm
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Max post centres - 240 Joists
Design moment capacity per JV100 1.54 kNm from Appendix C
Top of joists to F.F.L. (max) 40 mm
Joist depth 240 mm
Depth to pivot (from U/S of joists) 22 mm

Load ht. above
F.F.L.

Load ht.
range

Load ht.
average

Load per
metre
length

Load ht.
above
pivot

Max load
per JV100

Max load
per post

Max post
crs

Max post
crs

rounded
1000 1000 500 1.80 758 2.03 4.06 2257 2250
1100 1100 550 1.98 808 1.91 3.81 1925 1900
1200 1200 600 2.16 858 1.79 3.59 1661 1650
1300 1300 650 2.34 908 1.70 3.39 1449 1400
1500 1500 750 2.70 1008 1.53 3.05 1131 1100
1800 1800 900 3.24 1158 1.33 2.66 821 800
mm mm mm kN mm kN kN mm mm

Notes
1 Exclusions include anywhwere Cpn ≥ 1.2. See AS/NZS 1170.2 for details
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APPENDIX F - VERTICAL LOAD TESTS

Joist Depth 140 190 mm
Number of samples 1
Assumed coefficient of variation 0.10 Assumed in the absence of multiple samples
kt 1.5 AS/NZS 1170.0 2002 Table B1 (rounded up)
Minimum test load per JV100 (kg) 3.0 5.0 kN
Design capacity = min test load / kt 2.0 3.3 kN

Notes
1 Not tested to failure because the main purpose was to test loads for the deck joist scenario.
2 The vertical deflection at the loads reported was approximately 2-3 mm.
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